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The increasing need for renewable energy sources demands thermal energy storage materials with
well-characterized and reliable thermophysical behavior. Thermochemical materials (TCMs) based on
solid—gas reactions offer high energy densities; however, their practical deployment requires a detailed
understanding of the thermodynamic and transport properties governing their cycling performance. In
this work, we investigate hydrated salt-based TCMs for low-temperature heat storage, exploiting
reversible hydration/dehydration reactions.

Structural and microstructural features of the composites were analyzed by XRD, while SEM-EDX
provided morphological and compositional insights. Their thermal and thermochemical behavior was
characterized by TGA and DSC under controlled humidity, enabling the determination of
hydration/dehydration enthalpies (AH), entropies (AS), sorption kinetics, and activation energies.
Furthermore, the influence of porous supporting media on reaction kinetics, heat transfer, and cycling
stability was systematically assessed.

This study aims to establish clear correlations between composition, microstructure, and key
thermophysical parameters, providing guidelines for the optimization of composite materials for efficient,
reversible, and fast thermochemical heat storage.
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